A new subspecies, Staphylococcus cupitis subsp. ureolyticus, was isolated from human skin and is described on the basis of studies of 15 to 26 strains. DNA-DNA reassociation reactions demonstrated that these strains were closely related to Stuphylococcus cupitis but were significantly divergent. The strains of S. cupitis subsp. ureolyticus can be distinguished from S. capitis by their positive urease activity, their ability to produce acid from maltose under aerobic conditions, their fatty acid profile, and their colony morphology. The type strain of the new subspecies is strain ATCC 49326.
specimens were strains PAY 1012 (from the chest of a wild male chimpanzee) and 142.25(a) (from a mixed culture with Staphylococcus caprae in goat milk). The strains of the other species included in this study are listed in Table 1 .
Character determinations. The following characteristics were determined as previously described (8, 1&12, 17) : colony morphology and pigment, anaerobic growth in thioglycolate broth, catalase activity, acetylmethylcarbinol (acetoin) production, nitrate reduction, coagulase activity, hemolysis of bovine blood, carbohydrate reactions, and susceptibility to various antibiotics. The oxidase test was performed as described by Faller and Schleifer (3) . Arginine arylamidase activity and aerobic acid production from * Corresponding author.
N-acetylglucosamine were determined by using commercial rapid-identification system ATB 32 Staph (API System, La
Balme-les-Grottes, France). Pyrrolidonyl arylamidase activity and esculin hydrolysis were determined by using ATB 32 Staph and Baxter-Microscan Pos Combo Type 5 panels (Baxter Healthcare Corp., Microscan Div., West Sacramento, Calif.). Clumping factor was determined by using a conventional method (6) and by using the commercially available Staphaurex test (Wellcome Diagnostics, Dartford, England). Heat-stable nuclease activity was analyzed by using thermonuclease agar with toluidine blue from Remel, Lenexa, Kans., according to the manufacturer's instructions. Ornithine decarboxylase activity was determined by using a modification of the test of Moeller (15) as described in the Manual of Clinical Microbiology, 5th ed. (6), and by using the ATB 32 Staph test. Alkaline phosphatase, urease, P-galactosidase, p-glucosidase, and P-glucuronidase activities and arginine utilization were analyzed by using the API STAPH-IDENT system (Analytab Products, Plainview, N.Y.). The fatty acid profile was determined by using the MIDI microbial identification system (model HP5890A; Microbial ID, Inc., Newark, Del.). Cell wall peptidoglycans were prepared for amino acid analysis as described by Schleifer and Kandler (16) . Preparations were treated for 20 h with 6 N HC14.05% mercaptoethanol at 115°C. The amino acids of the hydrolysate were quantitatively determined with a Beckman-Spinco analyzer (model 120B). The strains tested for cell wall amino acids were S. capitis ATCC 27840T, Staphylococcus epidermidis ATCC 14990T, Staphylococcus aureus ATCC 12600T, S . capitis subsp. ureolyticus ATCC 49326T, and S. capitis subsp. ureolyticus ATCC 49325. DNA base composition was determined by the thermal denaturation method of Marmur and Doty (14) . DNA was isolated and purified by using the procedures of Brenner and coworkers (l), as modified by Kloos and Wolfshohl (12) for DNA-DNA reassociation reactions. DNA-DNA reassociation reactions were performed and single-and doublestranded DNAs were separated by using the procedures of Brenner and co-workers (1).
RESULTS AND DISCUSSION
DNA-DNA reassociation. The DNA relationships between S. capitis subsp. ureolyticus ATCC 49326T and other strains belonging to this subspecies and other Staphylococcus species are shown in Table 1. DNA-DNA reassociation reactions performed under opti- capitis ATCC 27840T exhibited high degrees of homology with some other S . capitis strains (100% at 55°C and 92% 2 5% at 70°C). However, the levels of relatedness between S . capitis subsp. ureolyticus DNA and S . capitis ATCC 27840T DNA were significantly lower (89% 5 1% at 55°C and 79% 2 3% at 70°C) and were similar to the levels expected for separate subspecies. Further analysis of the levels of DNA relatedness between S. capitis subsp. ureolyticus ATCC 49326T and other Staphylococcus species indicated that this strain is relatively closely related to Staphylococcus caprae (71% k 2% at 55°C and 21% 5 1% at 70°C). The values obtained for the reciprocal reaction with S. caprae CCM 3573T DNA confirmed this relationship (64% at 55°C and 24% at 70°C). The significant level of DNA homology between S. caprae andS. capitis has been mentioned previously (2); it is not surprising that the level of relatedness between S. capitis subsp. ureolyticus DNA and S . caprae DNA is rather similar. pm in diameter, nonmotile, and nonsporeforming and occur predominantly in singles, pairs, and clusters. Colonies on P agar (9) are usually raised, opaque, circular, and glossy and range in diameter from 4.3 to 7.1 mm (after incubation for 3 days at 35°C and for 2 days at 25°C); 73% have some delayed yellow pigmentation. The colony surfaces of 75% of the strains are smooth; 25% of the strains have colonies with rough surfaces or a granular texture. The colony edges are entire to slightly irregular. Facultatively anaerobic. Catalase is produced. Oxidase is not produced. Coagulase, clumping factor, heat-stable nuclease, alkaline phosphatase, ornithine decarboxylase, P-glucosidase, P-glucuronidase, P-galactosidase, and arginine arylamidase tests are negative. Table 2 . The straips from skin are mostly from heads, primarily ears and foreheads. This habitat distribution is similar to that of S . cupitis (9). However, unlike S. capitis, during antibiotic use S . cupitis subsp. ureolyticus increases its range of habitats to areas other than the head (5).
Fatty acid profile. The results of a fatty acid analysis of S . cupitis subsp. ureolyticus and closely related members of the S . epidermidis species group are shown in Table 3 .
Compared with S. capitis, the new subspecies has a higher percentage of iso-C1s:o fatty acid and a lower percentage of C20:o fatty acid.
Antibiotic susceptibilities. As determined by agar disk diffusion tests, the strains isolated from the skin of healthy human volunteers are susceptible to novobiocin, tetracycline, erythromycin, oxacillin, kanamycin, lincomycin, streptomycin, gentamicin, and chloramphenicol; 79% of the strains are resistant to penicillin G. Of the clinical strains, 83% are resistant to penicillin G. All strains except strain 5717-1 are susceptible to the same antibiotics as the isolates from healthy controls. Strain 5717-1 shows resistance to penicillin G , lincomycin, and chloramphenicol.
Cell wall peptidoglycan. The cell wall peptidoglycan type is similar to that of S . cupitis and S . epidermidis on the basis of the molar ratio of amino acids and is of the ~-Lys-Gly,.,-The type strain of S . cupitis subsp. ureolyticus is strain ATCC 49326 (= MAW 8436).
Description of the type strain. The type strain has all of the uniform characteristics of the subspecies. In addition, it has the properties described below. Cells are spherical (diameter, 0.8 to 1.0 p,m) and occur predominately in singles, pairs, and clusters.
Agar colonies are circular, raised, entire, 5.5 mm in diameter (after 5 days), smooth with glossy surfaces, and yellow pigmented.
Nitrates are reduced to nitrites. Acetylmethylcarbinol is produced. Weak pyrrolidonyl arylamidase is produced. Weak hemolysins are detected.
Acid is produced aerobically from D-mannitol, a-lactose, maltose, and sucrose. Weak acid is produced aerobically from D-turanose. No acid is produced aerobically from D-melezitose.
Resistant to penicillin G. There is variability within the strain with respect to resistance to tetracycline, lincomycin, and erythromycin; this variability is related to the presence or absence of specific plasmids.
The guanine-plus-cytosine content of the DNA is 38.8 mol%.
Distinguishing characteristics. According to the Internutional Code of Nomenclature of Bacteria (13), S . capitis as described by Kloos and Schleifer (9) should be designated S . cupitis subsp. cupitis. The type strain is strain ATCC 27840T. S. cupitis subsp. ureolyticus can be distinguished from S . capitis subsp. cupitis primarily by its positive urease activity, its ability to produce acid aerobically from maltose, its fatty acid profile, its larger colony size, and its DNA relationship with S . cupitis subsp. capitis. The major features useful in distinguishing S . cupitis subsp. ureolyticus from the closely related members of the S . epidermidis species group (2, 4, 9, 17) are summarized in Table 4 .
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